Structural studies of the major high mannose oligosaccharide units from Chinese hamster ovary cell glycoproteins.
The major high mannose-type glycopeptides present in Chinese hamster ovary cells have the compositions (Man)9(GlcNAc)2-Asn, (Man)8(GlcNAc)2-Asn, and (Man)6(GlcNAc)2-Asn. The structures of these glycopeptides were determined by the combination of methylation analysis, acetolysis, Smith periodate degradation, and alpha- and beta-mannosidase digestion. Their complete structures are: manalpha1 leads to 2Manaalpha1 leads to 6(Manalpha1 leads to 2Manalpha1 leads to 3)Manalpha1 leads to 6(Manalpha1 leads to 2Manalpha1 leads to 2Manalpha1 leads to 3)Manbeta1 leads to 4GlcNAcbeta1 leads to 4GlcNAc-Asn, Manalpha1 leads to 2Manalpha1 leads to 6(Manalpha1 leads to 3)Manalpha1 leads to 6(Manalpha1 leads to 2Manalpha1 leads to 2Manalpha1 leads to 3)Manbeta1 leads to 4GlcNAcbeta1 leads to 4GlcNAc-Asn, and Manalpha1 leads to 6(Manalpha1 leads to 3)Manalpha1 leads to 6(Manalpha1 leads to 2Manalpha1 leads to 3)Manbeta1 leads to 4GlcNAcbeta1 leads to 4GlcNAc-Asn. These structures are compared with the structures of the peptide-bound oligosaccharide intermediates that are processed to form complex-type oligosaccharides. From these results, it is proposed that the high mannose-type oligosaccharides are a product of "incomplete" processing of the protein-bound oligosaccharide along the same pathway which leads ultimately to the formation of a complex-type oligosaccharide.